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The fiald tast of tha Oataloping Bathaaatieal 
Proeassas (DBP) prograa was eondoetad jointly by tha Palooaar Cantral 
school, St. Bary*6 Claaentary School in Dankirh, Bav York, aad tha 
Taaehar Edacation Basaareh Cantor at tho Stata Onivarslty Collaga in 
Pradonia, Bav York. DBP is a rasaareh-basad, innofatita, 
proeass-oriantad alaaantary aathaaatles prograa davalopad at tha 
Basaareh and Datalopaant Cantar for Cognitita laarniag at tha 
Onivarsity of Bisconsin-fladison. Aftar two sonths in tha fiald tast^ 
prrticipating taachars vara askad to atalaata tha prograa vith 
opan-andad coaaant. Boat raspondad favorably, soaa rasarvad jadgaaat, 
and soaa vara having a littla troobla adjostiag to tha aav prograa. 
At tha and of tha ytar, howavar, all 16 taachars rasponding to an 
attitada aarvay raportad favorabla raactions to tha prograa. Oi: 
critarion-rafarancad aaasoras, tha aacond-grada DBP classas gainad 
substantially over tha control group, bat tha first gradas gained 
eqoally. On atandardised teats, tha control groap scored slightly 
higher on coapatationa and aathaaatical concept a. Inasaneh as DBP is 
segnenced along a different eontinaaa, the standardised achieveaent 
test scores represent an unfair and invalid aeasure of aathaaatical 
success aa taught through DBP. (BBD) 
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Foreword 

The Developing Mathematical Processes (DMP) program field test 
was supported jointly by the Falconer Central School; the St. Mary's 
Elementary School, Dunkirk; and the Teacher Education Research Center, 



State University College, Fredpnia, Nei^r York. 

DMP is a research-based, innovative, process -oriented p'-imentary 
mathematics program that was developed at the Research and Development 
Center for Cognitive Learning, Universit>' of Wisconsin- -Madison. 

The project has fulfilled the following purpjsos: (1) for the 
schools involved, it has provided a change thrust to upgrade elementary 
mathematics instruction for children; (2) for the Teacher Education 
Research Center, it has provided another vehicle for the si^jport of 
individualized instruction in collaboration with area schools; and 
(3) for the clenK'ntary mathematics program at the College at Fredonia, 
it has provided innovatiw m.ithematics materials an*! processes that 
can be offered to both pro- and in-service educators. 

We appreciate the assistance of Elizabeth Alday, Falconer Central 
School, tind Sister .Taiie Marie, St. Mary's School, in providing on-site 
leadership in getting TAII' initiated in their respective schools. 

Special th;inks are due Doris Hall and Trudy Rccp for their 
assistance in preparing this report. 
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The cover of this report was designed by Helen McKee, Teacher 
Education Research Center. 
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Silly Sylvester 



Pro face 



'This Doesn't S^cm i'.il<c Math ... Ihis Ts Fun!' 
Six-year-old Mirc was vcr>' suspicious. 
"Arc you suro this is math?" he demanded of his teacher. 
She nodded pravely. 'Tcs, I'm sure. Marc." Tlien, with a 
snule she iisked, "Are )'ou surprised?" 

It 

'1Vow-'I sure oin/' Mirc said. "Iln- clocsn^t seem like math-- 
this is fun!" 

For iV^'^^'cnts who srcw iip hc\n\\ mndo to feci woefully inadequate 
becaa^o they could not ir* norize tlicir ninc-t'nr'--t.ihlcr. or tolerate 
the tediijn rf tiyiac^ to rcinombcr hiw mntiy pi?its in a quart--the 
experimental math ]M'oj;ra?n br-inv? piloted at St. MnryV*^ School, 
IXmkirk, and the five elcrv?ntnr\' school:; in Falconer, New York, 
jKXf be a bit coniiisinj;. 

Put tlic (nthusin.^n of tho teachers and cMIdrcn is unmistakable. 

No longer is math hc^ny, thoujrht of as a "subject." Tlie 
Wisconsin Research and rK?/(^lo}Mnent Center for Cojjniiive Lcaraing at 
the Ihnversi ty of Wir^con^^in encot;ra/,cs childix^n to "think of mathe- 
matics as a natural nK\nnFt of expro.vnon niul coimmmlcation." 

The 1T^!P (l>?velopinj^ ^lathematical Processes) program does just 
that, by utilUiii>; an ao.rivituv; approach to math that children 
can naturally abso7*b and enjov. 



The emphasis is on mnnipulativo materials that children can 
use to demonstrate for thcmr.elves certain mathcmnticnl principles. 
Ttio typical IMP leaminij kit contains blocks, chain links, scales, 
balances, cups, coins, dice, yam, nihlier bands, funnels, sugar 
cubes, toothpicks, weinhts--even packets of Kool-Aid. 

IJ^IP uses a "child's vieupoint to teach math," according to 
Dr. William Schall, Tredonia State College, i^-hv) is the Nctv York 
State Coordinator for the national field testin^i of ITMP. 

"Independent exploration is stressed," Dr. Schall said, "and 
the child s^or f'^r hiirsolf hzv to equalize? weights cr lengths or 
volumes by adiljng and rubtrrctine." 

St. Mary's and l.i'toreT* e'.ewntarv s;"aoo1s are the only 
schools in 'Vjstern Xck York field tc-stin:^ the revolutionary 
approrA.i. "ocauso IJ^'P is -.tiP In . • developmental stages, only 
four levels (K-?.) are available noiv, but eventually the program 
will cncoinpn,^s all (< cicricntniy r.rndcs. 

I'cc.-.iLse cb:ldrc:i trpd to view objects comparatively- -which is 
longer, which is heavier, which i? bij?ger--it is possible for them 
tc discov'cr certain mathorr.nt-ical concepts for themselves. PMP is 
based OP. ftis sel f-dl/coren'. [risteai! of monntoaonsly uTiting 
sUTuS and onnations, cliiUhvn 'earn bv dnln^. 

A t>']Tic;;l Ci.!:-s pe^ioi' -na) be ?pciit jiotiring liquids into con- 
tainers of different sizes to discover which aiv equal. Or a game 
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sitaition may be sot up iisinn JoniinwF or ch.un WnU to tenoh 
children hoiv miirh must ho oi suhtrncto.l from otic mmVr r.o 

make it equal anclhrr. 

Miny teachers in tho pronram have m.-ulo coim^ntp, sudi as 
the folloiving, ahour the proi;r;iin: 

"(liiKIren are cx-poctnl to prove their answers with tangible 
eviilence. Ihis helps them to loam better and they think it's fun." 

"It'.^ not so nuuli (h-in--tJiey are practicim^ the eonecptr. with 
a reason for doint; it." 

"':.hildrri: b iro brvn too ^tor-n;ype'l i-./i. i noiv, led t(. believe 
that .irithrnctic should be coiii«Mii>.. mzi^c- , addinj: and siilnracting. 
IVe ven?r/t run: nr.! ntini. object:; a.'d .-lat-'vi ils -s uv arc noi^." 

"Dr cf.crs an ac tivity anproa. ii -.hicb jc. th,. ,.;r.' children 
Icam besT--v,.r^i:-.j; fir.-:- with ccvurc-ff lath. r t},:i.'. t».e abstract." 

•\r-.Jbo- attractive TeatMre of tho pro,.-i-arM jc that it requires 
very li'r .o readin.T-.so tho slmv icad.-r dn.-s not aiitonatically 
become a slow inaw'i icanier. a- ha-; often boon the c.ko pivviotr.ly. 
Ihc cartoon rhar.-.ctors '.ho "learn" na.h ahnj. i.it). tho children 
doi^^ht the --th.'nr.s .n 1 R-iiiforr,- th^.ir fKit-vo reactions to 
Icar . 1 i ni; ar i th'nc • > ; c . 

Althoufh r-l' 5s obvioir.ly fun for the .'Students, it is ncvcr- 
thel:-sv a tlv contTolicd iMv,.i-r.'!-, a^ .•orcliiij; to Mr. .'^chall. 

(.•hiUb.M n „.v-t -.tod :in.' thou o\ali;atod coastatitlv as thev pro- 
ceed. Report car.is will not have th," t rad it ion-, i j-tter ^'.rades but 




will dcscrib- in cK^fail uh;U a ih Wd Mar, maslorrt! ami what he pl i ll 
nccd«; t o Icani. 

Uliatevor olr^o it acvorni-) I i shcs , is chanplnjt t],c entire 
imapc of arilhnK^tic. \o \om\cr i<; it iir.i .lull dnulgcrv', sonY?ihinq 
to bo dispcn'^cii v.ith (jii;cklv ny av<^idc I altoiTothor ulioncvor possible. 

lAIP hris stiulciits ask in;.',, "V.'hcn --h ^-.c-t to Jo math?" 
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Silly 8ylvMt«r 

Ovendew of Developing Mathematical Processes (IM>) 
During the 1972-73 school year approximately 60 schools partici- 
pated in the large-scale field testing of IM> Uvels 1-4. The sdiools 
involved mre located in 17 states and in a variety of settings— urban, 
subuiban and non-uiban. There were both public and private schools; 
ibout one third of the schools were multiunit schools. The size of the 
schools varied greatly as did the rnirber of EMP teachers in a sdiool. 

Other levels of the program are scheduled for testing in 1973-74, 
1974-75 and 1975-76. After the field tests ara completed, IM> materials 
Kill be cowBercially available from Rand-McNally and Conpany. 

The following quotations explain the activity approach used in the 
or prognm. They discuss the main characteristics of the program and 
the principles on which these characteristics are based. The three 
aajor chtracterlstlcs of IM> are (Harvey, et al., 1970): 

The major Innovation that is used in the EMP program is the 
inclusion of geometric ideas at all levels of instruction. 
The geometry Is not the formal geometry studied in tenth 
grade; rather it is an informal, intuitive look at size, shape, 
and incidence relationships of two- and three-dimensional 
objects. A serious attemt is made in the instructional materials 
to Integrate geometry with the study of arithmetic . 

This integration is possible because of a second diaracteristic 
of EW: arithnetic is developed from a measurement approach. 
In a measurement approach, the children themselves generate the 
mari)ers they work with. The attributes of length, weight, 
nunerousness, volune, area, time, and money are explored in 
depth, and the children measure objects, sets of objects, dis- 
tttices, and events so that these entities can be coimared and 
described. The mmerical measures are then processod by the 
diildren. Because some of these entities are characterized by 
direction as well as size, the study of positive and negative 
integers is begun rather early, at approximately third-grade 



- 2 - 



level. Because children are constantly generating mmerlcal 
data, it is considered appropriate to stuAr certain elejnentaiy 
notions of prol-'ability and statistics so that data can be 
organized and analyzed. 

A third characteristic of »€» is that 

are intended for use in a framework of individually guiAjd educa- 
tion (IGE). IGE erohasizes assessnwit and evaluation of eadi 
child's progress and needs. A diild»s instructional program is 
designed around a variety of learning situations. For exanpie, 
materials can be used for independent study, or they can be 
used with small groups so that the children learn from each 
other and from the materials. 

These diaracteristics of EMP program are derived froirt the follcw- 
ing principles (Harvey, et al., 1972): 

The main diaracteristics of EMP's activity approach are based 
on sound psydiological principles that research has shown are 
inportant to learning math. These diaracteristics include 
luwing diildren work individually or in small groups, as well 
as in large groups, while the teadier acts as a ^JfJJ^Pf"^^' 
not a lecturer. And in an activity approadi the children use 
physical materials (Unifix ctfces, Lots-a-Links, games, etc.; 
to help make abstract mathematical ideas more concrete. Also, 
diildren work together, discussing the problems they are 
solving and justifying their answers. Pinally, the overall 
objectives and activities for classroom work are selected by 
the teadier, but infonnal activities yihich result from the 
interests of the students are pursued by the class when appro- 
priate. 

By now it should be cl.-ar that an activity approach to math is 
rather different from ihat usually found in tradition^ class- 
rooms. It should be clear, too, that .-.ctivity-centered math ^ 
not turning children loose to riot; nor is it hit-or miss random 
learning, with a haphazardly conducted instructional program, 
in fact, just the opposite is true. EMP's activities are 
organized and sequenced with great caro. so that skills needed 
at a certain point hav« already been mastered m prior activities. 

In the EMP program children are an<y^<e-: to work at their own pace 

liitil they have mastered a particular topic. If a child seems to be 

lagging behind, the teadier and the diild may retrace iome steps in 
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the program and plan a little difforentlv for the child. Tn TIMP 
the sequence of mathematica. skill*; i« iinportant, but the need*? of 
the learner are more iTnnortant. The sequence for each dhiW ir 
paced for him; the chiul is nnt: iaco*.l fov the sequcnc?. 

In no DNfP classroo?: vHi ail ohildron bo on patjc 1^7, nor wilX 
children necessarily be as ine 'heir vcrkbooki^ cvervdav. rurther. 
children will, usually, not i">c sittinj' nuiotly ir Meat rows of desks. 
Often children will be found ^ui r-irir -iT'^iua r>]l nv r the ^ wv:« wcrVing 
vrith many kinds of material «. ^n rR-tivUv Mi>Dro,-»( * mathematics 
requires that learners bo acfv^ 'larticiTK-itors r the learninc process. 
This is the heart of the IW pr^cran. 

The folloiving para};r:nb ^r^r xpc \5*^eF??ncn* W Maiia^^TT^if Instruc- 
tion (Harvey, et aJ . , l^ ^^' ^ir^.^rir zos :)Vp'5; ^v ia+ion ro t>^r /(TR Nfodel: 

DMP is a complete ruitheir.^' c- pr. ^^-^vir 1;- .rr ■ \neC f > help 

the teacher nrnvido "-lO I' lia* '/ : .i^V'- 'u. » > " ^v,^rh 

child. Is built »-»^^ '-iunonMon ^vf c iriM'"ni:\ rp< cified^ 

and hierarchical I V ^cmuci.' ^ i i^ch:iviorp: o!\'('c ''ives. Iho children's 

level of n^astcT)- cnc? ... ^x'-^'c- c m I r < >iui.nec'i by usinp 

the DMP n^sc^'^nen'. mic,^- j-rv '.-r , . Ij^ -^iw ^^;lc:^^r Je-i'He 

ho\^ to ^^roiip the ^.tjrr-- - ,:h; * - • ct^. >ror<inf o^" 

set of cb if ctivps ^h:^ '\ r/M-i-ri r ui '. ^^t of 



ob joctivof there • 
teacher? -znv iv-r\ 
large uro r^s, im ^iv. 
Activit ii^' nay ^ 
stories .n presof t ^ 
activn^'ir^- t 
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program c^ r ? -a-ie^ 



I ix-.- , .-lant.T^ , or 
var!ot*v of 

«v»cn arv m-itJiematics 



^; X I'!-- ^'ane:../' (s '*rf^ ''nrt nt' the 
Wiscorwin Pescaivh rv\(^ '..vr- ..^v ur^H'ry ]fV vrc-ides a complete 
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mathematics program for the elementary school, including not only the 
usual topics in arithmetic, but also an informal, intuitive introduc- 
tion to major ideas of geometry, probability, and statistics. This 
program is based on the principle that children learn best in an active 
environment where they can seek out answers and strategies to problems 
of personal interest. This active environment stems from the develop- 
ment of arithmetic through a measurement approach with the children 
themselves generating and working with the numbers and their relation- 
ships. 

EMP is different for four reasons. First, it has been developed 
from a child's perspective- -not from the perspective of an adult. 
Young children are naturally active and curious. They want to find 
out about the things around them and within their own world. But they 
do not want to be told about those things; they want to interact 
with the objects of their world through their senses. Hie EMP program 
gives children an opportunity to learn about their world while 
actively investigating and studying the mathematical aspects of their 
environment. One should not consider mathematics as something that 
happens only in a mathematics classroom. Rather, one should seek 
ways in which one can help children relate mathematics to such aspects 
of a school program as «?cience, social studies, art, and communication 
skills. 

Second, the CMP urogram is a carefully designed approach to 
mathematics learning. At the heart of the design is a set of 
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interrelated behavioral objectives. Each explicitly stated objective 
defines a learning goal, and earlier objectives lay the groundwork 
for those 'that follov^. Each topic in rMF teaches toward a specific set 
of the)ie objectives , and the activities are designed to help the child 
master the objectives. Mastery of successive behavioral objectives 
marks the child's progress through the IM> program. His success will 
depend in part on the teacher's knowledge of the relationships among 
these objectives and on the teacher's ability to assess the diild's 
progress with them. Ihe teacher materials accompanying tiiis program 
are designed to help the teacher do this. 

Ihird, the program includes a wide variety of instructional 
activities that teach toward the objectives. Each activity has been 
carefully considered, tried out in a variety of schools, and revised 
one or more times. Ihe activities ask the children to use the problem- 
solving processes of mathematics . By engaging in such activities , the 
diild is encouraged to explore the mathematical properties of his world 
and to talk about and record this information. In so doing, he is 
developing a natural language and symbolism tiiat has meaning to him. 

Fourth, DMP has been designed for Individually Guided Education 
(IGE) . Since not all children are interested in the same aspects of 
their environment, nor do they learn in the same ways or at the same 
rates, the IM? program is designed for use in an individually guided 
educational setting. While most of the activities are designed for 
use with small or large groups of children, some are designed for 
use by a child or a pair of children. Hiis gives a child the chance 
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to interact with ideas enfcodied in physical, pictorial, or synbolic 
representations on his own, in th© conpany of a classmate, or within 
a small group. He can investigate ideas in depth or he can go on to 
a new idea as he wishes . Ihis also means that the teacher can guide 
him tward the type of activity that is best suited for him in terra 
of his development, learning style, and teirperament. Extensive 
assessment materials are provided to assist the teadier in making 
these decisions. 

In the Sumner of 1972, the Falconer Elementary Schools 
(5 buildings, 10 classrooms). Falconer, New York, and St. Maiy*s 
School (5 classrooms), Dunkirk, New York, a£reed to participate in 
the large-scale field- testing of DMP in grades K through second. 
The teachers, teacher aides, and several administrators met in 
August, 1972, for a two-day training session for DMP at Fredonia 
State College, conducted by Dr. William E. Schall, DMP State 
Coordinator. 

The program began in most buildings in Septenfcer, 1972. Hcv- 
ever, some sdiools did not receive their full complement of materials 
until October, 1972. 

Dr. Schall supervised the implementation of the program by 
providing on-site help to DMP teachers on a bi-weekly basis. 

Punwse of the Study 

The primary purposes of this study were to: (1) field- test the 
complete DMP program in fifteen local classrooms, (2) detendne the 



effectiveness of EMP in terms of teacher attitudes toward the program, 
and (3) determine the extent to which children attained the objectives 
established by the program. 

Secondary purposes were to: (1) continue to siqiport local sdiools 
in the investigation and implementation of individualized programs of 
instruction, (2) enhance local interest in new and innovative programs 
in elementary school mathematics and (3) continue a well established 
program of in-service education for local school personnel. 
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Martin the Munch 




Frantic Franny 



Findings 

Data were collected to ascertain teachers' attitudes toward M. 
and also, pie- and post-measures of pupils' achievements on the sequence 
of m> topics (see Appendix) were administered at the beginning and end 
of the school year. Tho same pupil achievement measures were adndnis- 
tered to sone control classes in selected Falconer buildings. The 
control classes were selected on the basis of teachers' volunteering 
to have their classes pre- and post-tested as a conparison sa^le. 
Teachers' Attitudes fEar lv Measure) 

This survey of teachers' attitudes toward the program was adminis- 
tered after the program was in operation for approximately two months. 
Questions and answers arc as follows: 
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1. Do you spend more or less time on mathematics this year than 
you did last? Mow do you feel about this? 

St. Mary's ; All five teachers spend more time this year. R)ur 
teachers feel that the time is well spent, and one teacher is 
concerned because she seems to be concentrating on reading and 
math and excluding social studies and science. 
Falconer ; Seven teachers spend more time this year, and one 
spends the same amount of time. Three teachers like spending 
more time and consider it worthwhile because the children are 
interested. Two teachers feel they do not get all of their 
other work done because of DMP. TWo teachers comment that they 
would like to be able to have more flexible schedules with EMP. 
One teacher sinply thinks it's "ok" to spend more time. 

2. Do you spend more or less time preparing mathematics lessons 
this year with the DMP program than you did last year with your 
former program? If you are spending more time in preparation 
this year, explain why you think you do this. Do you spend more 
time because you choose to, or do you find more preparation time 
is necessary with the DMP Program? 

St. Hiry's ; All five teachers spend more time preparing lessons 
because the program lequires more prepar-ition time. They list 
the following reasons why they need more time: EMP is a new 
program; the mnnipulatives take time to set up; and the concepts 
and vocabulary are new. 

o 
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Falconer ; Eight teachers spend more time preparing lessons, 
and two teachers ha'/e nothing to compare EMP to as they 
did not teach last year. All of the teachers feel that a 
lot of time is necessary in preparation. They list the 
following reasons why they need more time: EMP is a new 
program; and the materials tak^ time to set up and put away. 

How do you feel about this? 

St. Mary^s ; Four teachers feel the time is well spent as 
they sec the results of their lessons. One teacher sinply 
says she feels the program takes more time this year but 
that it will be a breeze next year. 

Falconer : Three teachers feel that the time is well spent 
as they see the results of their lessons. One teacher 
responds that she likes to spend more time. Three teachers 
find that the extra time spent tires or frustrates them. 
Two teachers resent spending more time. One of them has 
other subjects to prepare for; and one is spending time she 
considers unnecessarily spent as she searches for materials 
not included in the kit. 



Are your students more interested in math this year than 
students in former years have been? How do you feel about 
this? 
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St. Mary's ; Fbur teachers think their students are more 
interested in math and one does not. The four teachers of ^^^^^ FraW 
interested students are pleased. The other teacher thinks 
her pupils do not realize math as a siiiject yet. 
Falconer ; Eight teachers respond that their pupils are more 
interested, and one teacher says she isn't sure. Six 
teachers are pleased that their pv^ils are more interested. 
TXvo teachers think their pupils may be more interested in 
the materials rather than the math. The one teacher who is 
unsure say?: she's never had trouble getting pupils interested 
in other programs. 

4. Do you like teaching the DMP math program more than you 
liked teaching the other programs you have taught? Why? 

St. ^^ary's ; Four teachers like DMP better; one is unsure. 
The teachers who like the program better like it because it 
places loss emphasis on computation and textbook math and 
more emphasis on pipil involvement and discovery with dif- 
ferent activities and objects. Hie teacher who is unsure 
of her reactions to EMP wants to reserve judgment on this 
question until the end of the year. 
Falconer ; Five teachers like CMP better; three teachers 
don't necessarily like it better. Hie teachers who like 
DNr bettor say that they do prefer Il^tP because their children 
respond to and enjoy an activity approach more. Hiey also 
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like the fact that their pupils seem to understand math 
concepts better. Two teachers prefer EMP because they had 
no foimal math programs in kindergarten previously, and EMP 
gives them a sense of direction and continuity that their 
informal progfams did not. IVo of the tliree teachers who 
don't necessarily like EMP better than their previous program 
say that they have always approached math in an activity- 
oriented way, and so they notice little difference with IWP. 
One teacher who doesn't prefer DMP doesn't like to follow 
the book as closely as she feels is necessaiy in EMP. 

Do you find space or the physical limitations of your room 
a problem with the DMP Program? 

St. Nfaiy's : One teacher does find space a problem; one 
teacher finds it a problem sometimes; and three teachers do 
not find space a problem. The two teachers who think they 
need more space need display and/or storage space so that 
their children can have easy access to the EMP material. 
Falconer : Four teachers find space a problem and six do not. 
"The four teachers who think space is a problem would like to 
have more storage and display space for DMP materials. 

React to the activities and grouping procedures you are 
asked to use in the EMP Program. 



- 13 - 



St. Mary's ; In general th.e teachers liked the activities 
and grouping procedures. They say the activities are 
exciting and that they like the enthasiasm \nth which the 
children wjrk on their own. One teacher comments that 
activities and grotjping procedures have conplicated direc- 
tions. Another dislikes the noise that occurs during these 
activities but admits it is constructive. Another conments 
that some activities seem worthless. 1\^o people feel thf.t 
the small groups asod in the program need more adult super- 
vision than is availalilc. 

Falconer : Some teachers respond very favorably to the 
activities and grouping procedures. They think their pupils 
arc highly interested in the procedures, and that they work 
well with them because the directions are so easy. They 
feel that the pupils arc learning ho\%' to work in a group and 
that the group activities provide opportunities for all 
children to contribute. They mention that they like the 
flexibility DMP allows them as they work with groups. 

Other teachers make some unfavoral)lc remarks concerning 
activities and grouping procedures. They comment that it is 
hard to work with the groqis unless one does have an aide 
or other help. They say that the preparation time required 
to prepare for the activities and/or groups and to put away 
after them is too long. One teacher says she has trouble 



working with groups because different types of groins 
require varying amounts of time, and thus she has scheduling 
pTX)blems . Other teachers say that some grouping procedures 
repeat too much and that some have not worked out too well. 
Sojne teachers find that noise is a problem with these pro- 
cedures. One teacher comments that she finds that materials 
get lost as they are scattered over the room. Then she's 
short of materials on some other activities. 

7. Do you find the DMP teachers' manual adequate? 

St. Mary's : All five teadiers think the Frmual is adequate. 
One conments that it includes everything including problems 
you may encounter. 

Falconer : Nine teachers think the manual is adequate. One 
teacher finds the manual hard to understand. One comnents 
that instructions concerning the workbooks have not always 
been adequate. 

List specific page numbers and questions you have had concerning 
specific topics and/or activities. (If the manual has not been clear, 
list the pa^e nwi^er here and state what has not been clear.) 

St. Mary's ; Level 2, Activity 3. 5- -the citto concerning mine, 
yours, and ours is harJ to cxi^lain. Level 3, page 19--the 
objects should be labeled on the inside. Level 3, page 61-- 
the manipulative materials arc not adequately described. 
(Example: geometric materials sets R and S). 
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Fa lconer ; Level 1, Introduction- -this activity ha«« no 
similarities except possibly eyes. It is very confusing to 
the children at this point. Tliey naturally look for similari- 
ties rather than differences. Level 2, page 98- -part A-- 
the teacher thinks the containers for this lesson should be 
in the kit. Level 2, activity 3.5--this activity is much 
too difficult for children to do without prevdoiis explanation. 
Level 2, page 111, activity ^--weighing an object that weig^is 
one or two larger washers would require too many lots-a- links. 
There isn't room in the cup of tLc balance beam for them all. 
Level 2, page 13S--optional activity 10 l-xpcriment one is 
too messy for the avera^^o cl.isyrooi i. Level 3, Introduction- - 
there is a printing error here. "Ihe equalizing process can 
be divided out by adding on to the larger or taking away from 
the smaller." I-cvel ?, page 55--A, C, and A should say 
squares instead of boxes hccau>o you need squares on tlie 
next page. Level 5, page 1"^-- Topic 5.2, objective one. 
Figures should he laltolod nnd defined for teachers. Level 3, 
page 61 --the ^nanipulati vc materia! Jcr-criptions are not 
always ridcquato. ( Hxnm|iie: gconictric shapes sets R and S) 
Level paj^c S8--Topic 3..";.i, objective 4. This activity 
validates s?nte!ico? r.rcatcr than 10, SfiouL' t? Level 3, 
page 96--Topic 3.3.3, activity A. llic counting chips tend 
to all go into one jiockct. IVc had mwy jiroblcms with a zero 



(uKl:n<l. I.cvol 3, p.-ii-..- l.n-IV»ni»-, .•../■.'.^ To.u-hors noorl a 
copv of the r.toiy :"ov K-v.-l '.cvcl 3, p.^ro Ml-- 

Topic r^. 1..":. Stoiv proMonr, A-l! nro riifriiv. Level 3, 
pnrc 14ri--Topic .^.•l.:'^ .Vtivit.v U u.^-cl T-.^O coimtcrB instoad 
of 20-IO, I.c\cl iin'c^ 161--t-.li answers arc v.Tona on this 
papc . 

IVhat arc your rcactinnr, to the pimil K.-ir1 books" 

St. Mnr''s: Three ^n rrh- r rnnj-rr-u ^'^\vrr?h]y the v'orkHooks. 
Ino'' t\\v\ tho \;cr=;i -^n); t'l i ;'• --l n;lr.iin:iti^-n activity 

to Iho ;-)h^T.i' .il p-rop;: . :.:tv; •Icn/e.-. trr. ir chilf'ren ha\'0 
hail, npo te;l<•^.Jv r. in;.r. .-he thinks it if. iirnortnnt 

for I'er mni Iv. to -..v-! v;i'h pi /.c i i 'ii -'ije/.tf. rr; '.'ell as 
phvsical fiie: . 'i.r> a -n. rs .!-■> rM ^^-p-.-^'ir.nv like the 
v;orI l^ookr. . • o" s-'r.-- ;'"'t. tii-. "•• i'-'i f^""!'' p.K^.er ^or each 
le?r.on in t'le '..o:!."f>.vk: . ^'v. ;ii>o corrrj-ntf? tiiat the paf^op 
arc ton cro'.flel r.n l t'- > r.i :-trv..--. ft- ,to<-i lUy the oner, that 
nr" y.n-n '. ;o •!;■'' rl:;- fiiha- 'n ^ii '.-ommI injO are too email. 
f.Va '^x-i'T,).- -^r tli-v-' ^lirti. •i'-'-;v'he(i a" the end 

o'" ihir «-iu'r:v. ' •■ i-- . i '.-.'"' ■ ■^■rll"^ek fo- level 

three. ) 'his -^r^r^ \\-'v'-'\ I m ;1 Ti'- n'Hvr-rr. 1 on 

the v.'orM"') 'k tw.-.-. .- r^ ' r, i;"'. ? " t./n \:(v.|ho(>]T; contain 
F'ritl nir-hec: ■ ;i ;v;-/- , l", \'\ -va^ Another tearh'^r 
coinient;'. Ifiat ; h'.' I'i r'H:*^ ioiif. ^or lli^ jMinil \:orrhook'; aro 
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hard to follow and that the organization of them is unclear. 
She points out that the numbers in the level three vorkbook 
on page 19 should be on the pictures rather than next to 
them. After the pictures have been cut out, they cannot be 
identified. 

Falconer : Most teachers reacted favorably to the workbooks. 
Some conment that they like the perforated pages. One 
teacher likes the black-and-white pictures. Several teachers 
mention that the workbooks provide individual activities for 
the students that help to identify each child's level of 
mastery of the concepts. The teachers make the following 
comments about specific parts of the workbooks. Level 1- - 
there are more pages per lesson than kindergarten diildren 
can do. All of the pages take too much time. On pages 13 
and 14 why do Mr. Long and Mr. Short wear dresses? On pages 
17, 19, and 26 pupils have trouble figuring out which 
pictures to cut out to conplete the patterns. On page 26 
the only boy with a worm catches a fish. The length of the 
line is secondary. Level 2 --pages 45-47 should be rearranged. 
Level 3- -pages 59 and 60 are well done. Pages 63-69 the 
counting activities arc difficult. 

8. Does the assessment manual adequately explain the assessment 
procedures used in this program? List your concerns, problems, 
questions, and reactions to the assessment program here, 
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St. Mary's ; All five teachers think the manual adequately 
explains the assessment in the CMP Program. One teacher 



comments that it is difficult to assess children i^hen 
activities are being done by other children. One teacher 
thinks the assessments help her knew each child's level of 
mastery better. A kindergarten teacher says that she finds 
her children tend not to gain mastery of task 3 in topic 
inventory 2 when she uses five pencils of different lengths 
as the task calls for. However, she finds that the children 
do obtain mastery when she uses larger objects of different 
lengths in the task. 

Falconer ; Eight teachers think the manual adequately e3q>lains 
the assessment program, l^'io teachers did hot answer this 
question. IVro teachers comment that they like the assessment 
program because they feel they cannot determine which 
children have gained mastery on a task via informal observa- 
tions. Hie assessments provide them with objective evidence. 
However, one of these teachers comments that shy children tend 
to perform badly on the assessments when they are individually 
administered so she tries to assess shy children in different 
ways to determine their progress . Another teacher conments 
that the assessment manual is confusing when it discusses 
mt Jiods of recording levels of mastery. IVro other teachers 
say that the assessment program is too easy. One comnents 



Qlump 



ERIC 



- 19 - 



that some tests such as Topic Inventory 2.4 do not test 
all of the objectives that have been covered in that topic. 
One teacher finds that the assessment program is veiy time- 
consuming. Another teacher thinks the assessment manual 
should be printed in the teacher's manual in red ink rather 
than as a separate manual. She thinks it is difficult to 
constantly use the two manuals. 

What are your reactions to the pupil test books? 

St. Mary's : The teachers basically find the booklets helpfUl. 
One comnents that she prefers to assess progress with a 
written record rather than an observation. She thinks the 
booklets adequately assess retention of concepts. One 
teacher comments that the booklets are easy to correct. One 
thinks that the booklets need some color. 
Falconer : TWo teachers think that the test booklets are too 
easy. TVro think they are fine and one comnents that they are 
adequate. One of these teachers coranents further that the 
test books are valid in her opinion and make it easy to 
determine if pupils are meeting the objectives . A kinder- 
garten teacher conments that the Placement Inventory was 
long and difficult to administer; it frustrated her children 
because it took so much time. A second-grade teacher 
commented that she has used only two topic inventories. She 
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finds that the results of these tests correlate closely with 
class performance of the children. One teacher says that 
page 18 in the level two manual contains a mistake. She 
says one sentence should read "The set of dolls is larger 
than the set of bats." The sentence now reads "The sot of 
bats is larger than the set of dolls." 

9. noes the manipulative materials kit contain enough materials 
for your classroom use? l^at do you need more of, if any- 
thing? How many students do you have in your class? 

St. Mary's ; One teacher who has 23 students says she has 
enough materials. T^ic other four teachers who havo 15, 24, 
19, and 21 students respectively do not have enough materials. 
All four teachers need more geometric solids. Tho teacher 
with 24 students needs more lots-a- links and unifix cubes. 
The teacher with 21 pupils need*? more geoboards and geometric 
pieces . 

Falconer ; Five teachers with 19, 28, 22, 20, and 21 pq)ils 
respectively have enough materials for their respective 
groups. One teacher who docs not have enough materials 
doesn't say ho\^ many pupils she has. TXvo teachers who have 
23 and 22 pupils respectively comment that they usually havo 
enough materials. Tho teachers who need more materials list 
thoii" needs as follows; 
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Two teachers with 22 and 23 pupils need more geometric 
pieces, rive teachers ^nth 20-23 piipils need more balance 

Symbcl t!r!^5r 

beams. One teacher with 22 students needs more colored 
counting chips. One teacher ccmmcnts that all plastic 
jars and containers required in EMP should be in the l:it. 
Another teacher says that her kit did not contain all the 
items it should have. (Several containers, an adding 
machine tape, and a package of rubber bands wore missing.) 
Another teacher comments that she would like to see tho 
peoboards made of materials other than plastic. 

Does the materials kit contain items which you find are not 
used? List these items. 

St. Mar y's and Falcon er: The teachers are unable to answer 
this question at this time because they haven't completed 
reading their manuals. They won't kno»v until near tho end 
of the year if they use all the materials. One teacher does 
say that she hasn't found a lusc for tho one-pound weipht or 
tho 3"-wid3 plain paper yet (level 3). 

10. Do you have a teacher aide, student teacher or other help 

during tho ^^!P Math Program? Iloiv does this person assist you? 

St. ^tary's: Four teachers have a teacher aide nl' of tho 
time, and one teacher has one sometimes. Four torchors report 
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that their aide works with groups. One aide helps with 
assessment procedures. She administers all of the topic 
inventories. One aide gives individual help to children 
as they need it. Another aide helps the children in 
secondary ways by clarifying directions and passing out 
material. One teacher uses her aide very little in IMP. 
Falconer ; Ten teachers have a teadier aide. Two teadiers 
had a student teacher in addition. Hie student teachers 
actually taught the EMP lessons. Seven of the teacher 
aides work with individual pupils ; four aides assist with 
group work; two work \nth assessment; four aides help 
prepare and/or set up manipulative materials. One aide 
assumes the role of an adult leader when such leaders are 
required. Ti-to aides chock children's workbooks and tests, 
and one aide tears out workbook pages as she helps prepare 
for the lesson. Three teachers comment that they think 
aides should have their own manuals. 

Comment here about consulting services. Have you gotten 
the help you really need? 

St. Mary's : All five teachers say they have received help 
when needed. They conment that their questions haw always 
been ansi^red and that they've always been able to get 
advice when needed. They like the frequent visits made by 
the coordinator. 
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Falconer : Hight teachers state that they have received all 
the help they have needed. TVo teachers did not answer the 
question directly. Both teachers would have liked inore help 
from other DMP teachers. They feel that this type of service 
has not been provided. Another teacher states that she 
could have used more help in the beginning ^vhen DMP was 
totally new. .As she has become ased to the program, con- 
sultant serv'ice has been fine. Many teachers expressed 
that the help they've received from Dr. Schall has built up 
their confidence in DMP. 

Additional Conments: 

One teacher says "HMP has been an interesting challenge. 
T thoroughly enjoy the activity program. T like to see 
everyone taking paT*t." 

Another teacher says, "l will comnent further after I have 
been involved with DMP a full year." 

A third teacher responds, "Because T am a new teacher and 
have not taught math before, T cannot make a comparison 
between DMP and other math programs. However, I feel very 
positive about the program for kindergarten children. With 
the use of manipulations, children have learned to classify, 
to describe, to compare, to order, to state attributes; 



to do nuuiy tJunjis they vvoulu be imalilc to do without a *%f 
prognun of this sort. I'ho profirnm seems based on problem 
solving rathor than rote learning. • In such a program 
cliildrcn leam how to learn rather than memorizing facts. 
T am curious to knoiv what the retention will be when the 
student reaches grade one." 
Teachers' Attitudes (lind-oT-Ycar Measure) 

The Teachers' Attitudes Instrument was administered at the end 
of the school year. Scaled responses and open-end comments from the 
DMP teachers were ascertained using the folloiving 3-point rating scale: 

1 = if it was poor or unsatisfactory 

2 = if it was average (acceptable) 

3 = if it was excellent or outstanding, extremely good. 

1. Tne I>MP is a carefully sequenced 3 2 1 

mathematics instruction program. 16 - - 

2. The inclusion of geometric ideas in the DNfP 

is an educationally sound innovation. 15 1 - 

3. Hach student's contribution in generating 

numbers helps the child in his learning. 13 1 

"Group does not contribute because of 
lack of experiences." 
"Not to mastery for all students- -but 
have excellent results." 
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4. The program offers ample opportunities to 
students to draw on their o\vn experiences. 13 

"Some students don't take advantage of 
these." 

5. The EMP materials provide a variety of 
learning situations for a concept or a 
principle. 16 

"This variety picks the students who 
might get the concept if approached 
another way," 

6. The assessment and evaluation of each child's 
progress and needs is made possible through 

the use of the curriculum package. 16 
"ITiis i? one of the strongest points of the 
program to me. If these three are easy to 
keep track of, each child's needs are more 
easily planned for with a time shortage in 
mind." 

"Some of the assessments were too easy." 
"I feel that the testing was too easy 
sometimes." 

7. The curriculum package, teacher's guide, 
pupil texts, physical manipulative aids, 
and assessment materials are based on 

sound learning and teaching principles. 16 
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Compared to the other subjects you teach, you enjoy teaching 
EMP (check one) 

more better moder- less least 

than than ately than of 

any other _3_ most ^ well most all 

••as much as^^ JL YES NO 

Now that you have had the experience of teaching 
with EMP for one year, would you recommend the 
use of the program again next year? 16 0 

Based on your experience of teaching with IWP for 
one year, would you reconmend the use of the pro- 
gram to your colleagues? (check one) 16 0 
You spend more time on DMP this year than you did 
last year and you feel the time is well spent, 
(check one) ^ 
This year, it was possible for you to individualize instruc- 
tion using the DMP materials: (check one) 

all of the much of some of never or 
time the time J_ the time rarely 

••Hie program itself provides for individual differences." 
••Due to inexperience I have kept the group pretty much 
together- -individualizing within the same lesson by 
varying activities." 
"Need assistance to do this." 

•'I feel that most of individualization was due to the help 
of our aid.^* 

"IVould do more if possible." 



•Very good-many ideas for alternatives, good 
instructions." 

•Very good, lots of alternatives -suggest ions/' 
••Protective cover needed." 

•Td like to see a hard cover on the Teacher's Guide." 
••Laminate cover. •• 

••Teacher's Guide is quite comprehensive. •' 

••Very good." 

••OK." 

••Some lessons too long for one day. Teachers must 
realize these lessons are to be spread over 2 or more 
days." 

••Excellent.^^ 

••Many mistakes were found which I have passed on to 
coordinator. Identification of materials not clear- 
geometric pieces 'set r5s' was unclear. IVhy not 
call them set 'bg' (blue-green) and 'ry' (red-yellow)?" 
"Just that there has been some misprints." 
••I think there should bo a key for the workbook pages 
and that the workbook pages ' directions be better 
explained. I think II^IP could provide some of the 
dittoed sheets we have to make, in the workbook." 
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c. Pupil Texts 

"Complete enough, dittos should be included." 

..Pi„e Symbol Simon 

"Curriculun pkg. some stories are too long. K pupils 
cannot listen tliat long (1.13.1 for example)." 
"Not enough graph paper for lessons supplied." 
"Fine." 

"T lack any sort of graph paper for the pupils even 

though many lessons called for it." 

"I wish these were not individual books but that 

there were stacks of each page." 

"OK." 

"lVorkbooks--some pages were too cluttered." 

"Adequate." 

"Favorable." 

"Add more color and use more space." 

d. Physical Manipulative Aid s 

"Enough." 
"Pine." 
"V^ery good." 
"Good." 

"Need extra set of geometric forms." 
"Some odd-shaped containers which are difficult to 
find should be included. Rubber bands that are 
stronger should be used." 

o 
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"Stronger rubber bands, some type of container-- 
sectioned for storage of small plastic pieces, etc ' 
•Very good. Children enjoyed working with materials." 
"Some material was worthless and other not included. 
Using string or yam for paths and location was 
hard for them." 

"Kit should provide some of the odd containers that 

you can't find. Stronger rubber bands and the source 

for supplying them. Provide Rand ^fcNally Catalog." 

"Unique." 

"Favorable." 

"Are very good." 

"Nbre cubes and links and solids should be packed- - 
it is not necessary to send so many rubber bands, 
for instance." 
e. Assessment Materials 
"Fine." 
"Fine." 

"\^ery good, but more ways of assessing than necessary." 
"Good." 

"Some assessments seem to be quite easy." 
"Fine." 

"Good for the most part, ^fost are easily supplied." 
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"I did think the assessments were a little too easy. 
I feel that I gave only complaints. I like UMP and 
my children do very much." 
"OK." 

"Sufficient." 

"Good'-^uick and easy. Also, various phases are 
broken down so that it is easy to pin-point problems." 
"There have been some misprints in the group- 
administered tests." 
f . Storage 

"I bought a parts cabinet to store small geometric 
shapes, dice, rubber bands, etc. It is a big help." 

Pupil Achievement 

Table 1 shows two types of scores: (1) the median scores on the 
IMP inventories indicate the extent to which puqpils demonstrated 
mastery of the sequence of topics offered in the DMP program; and 
(2) the mean grade scores show a normative measure of children's 
responses to standardized achievement tests. Falconer used the Stan- 
ford Achievement Test; St. Mary's used the Metropolitan Achievement 
Test. Both achievement tests were administered at the end of tho year. 
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Discussion 

An analysis of results indicates that the DMP program may be said 
to have achieved a considerable measure of support from teachers who 
made use of DMP material in their classes. In fact, teachers' attitudes 
toward EMP were highly favorable. Their suggestions for further improve- 
ment of EMP materials are extremely constructive and will be incorporated 
by the developers of DMP materials. 

Criterion- referenced DMP measures (Inventories A, B, and C) 
indicated that both DMP children and control children demonstrated 
substantial growth in terms of attaining mastery of the mathematical 
concepts . 

Differences between Falconer IM* and control* children on median 
pre- and post- test scores were as follows: (1) no conparisons are 
available for kindergartens because there were no control kindergarten 
classes; (2) first grades gained equally; and (3) second-grade DMP 
classes gained substantially more than did the control classes. 

With reference to standardized achievement scores, the data showed 
that both first- and second-grade control classes scored slightly 
higher than did DMP first- and second-grade classes on conq)utations and 
that control classes scored somewhat higher on math concepts. 

* It should be noted that neither the DMP group nor the control group 
were representative of their grade levels. Both of the groups were 
comprised of children v^hose teachers volunteered to participate in 
the study. Control children wore from the alternate buildings located 
in this small urban area. Nfost DMP classes were from the more rural 
disadvantaged area of the Falconer Central School District; the remain- 
ing DMP children were from a small Catholic school in Dunkirk, New York. 



ERIC 



It should, again, be emphasized that IM> approaches mathematics by 
developing processes (which must consume mudi of the time traditional 
programs spend on computation and practice/drill) which enable children 
to solve problems, one of the most important goals of mathematical educa- 
tion.* It is upon these processes and attributes that the program is 
criterion referenced or evaluated. Children in CMP first directly examine 
attributes and processes and then, in progression, represent these 
attributes and processes physically, pictorially, and syiAolicly. Both 
this progression and the development of the process of validating are 
included in this initial part of the program (levels 1-4). Of course, not 
all mathematical problems are arithmetic in nature; DMP also considers 
problems from geometry, statistics and probability. TTiese subject problem/ 
processes areas are treated under the "describing and classifying categoiy" 
in the program. 

Inasmuch as DMP is sequenced over a different continuum (processes and 
attributes), the standardized achievement test scores represent an unfair 
and invalid measure of mathematical success as taught through DMP. Most of 
the items that con^irise standardized tests are designed to measure the 
scope and sequence of the more traditional mathematics programs. EMP does 
not include much of the computational skills and/or concepts until later 
levels. •Hiercfore, one must, indeed, be careful of any conclusions and/or 
extrapolations drat-.-n from str idardized test data at this time. 



* Developing Mathematical Processes. Scope and Sequence Chart, Wisconsin 
Research and Development Center for Cognitive Learning, 1972, page 1. 
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Appendix 

Developing 
Mathematical 

Processes 



Scope and Sequence Chart 



DEVELOPING MATHEMATICAL PROCESSES 



Developing Mathematical Processes (DMP) approaches mathematics 
by developing processes which enable children to solve problems, 
one of the most important goals of mathematics education. It Is 
upon these processes and the attributes with which they are con- 
nected that this scope and sequence chart is based. The categories 
specified along the side of the chart are the basic processes of 
DMP. There are two other Important processes, representing and 
validating, that are used In coniunctlon with these basic processes. 
Children in DMP first directly examine attributes and processes and 
then, in progression, represent physically, pictorlally, and sym- 
bolicly. Both this progression and the development of the process 
of validating arc indicated within the body of th:: chart. 

To be able to solve mathematical problems, a child needs to 
understand different number systems and relations and operations on 
these systems. These processes l^nd themselves to this development. 
You will find these familiar subjects under the; following process 
categories. 

Subject Process Category 

number systems (whole derrr^^ing and classifying 

numbers , f rac t ions , 
integers) 



order relations 

addition and subtraction 

multiplication and division 



comparing and ordering 
equalizing, joining and separating 
grouping and partitioning 



Not all mathematical problems are nrithmelif in nattirr*; nMP also 
considers problems from gt^ometry, statistics and prr)bab i 1 i Ly . You 
will find the main tre.itment of these siibji^ct.s iifulnr HiC' dcscrlhlnK 
and cla^;si f yin^. category. 

After each statement in the body of tlie rhart arf the numbers of 
the topics in which the Indicated behaviors are emphasized. This 
does not mean that such behaviors are not introduced earlier and 
reviewed later; nor does this moan that the behaviors constitute the 
entire emphasis of those topics. 



Note: Topics 55 - 96 (Levels 6 - 
subject to change on the basis of 
field tests. (July^ 1973) 

O 

ERIC 



B) are being developed and are 
evaluative data received from 



- 40 



TOPICS 



1-14 



DRVFLOPMENTAL - I.EVEL 1 
APPROXIMATE CRADE - K 




ASSORTED ATTRIBUTES-verbally describes objects * likenesses and differences; 
sorts objects into sets on obvious visual attributes; makes patterns (1) 

LENCTH-physically represents a length of an object by making a chain or a 
string as long as the length; pictorially represents a length by graph- 
ing (5,11) 

NUMEROUSNESS-physically represents a set by matching objects with members 
of the set; pictorially represents a set by grapliing or tallying; 
recognizes numbers 0-10; counts 0-10; symbolically represents a set 
with a number O-IO (9,ll,l2,UO 

Tl^fE*uses words such as morning, afternoon, evening, day, night, spring, 
summer, fall, winter to tell when an event occurred (13) 

MONEY- rocopnizes and counts pennies, C sign introduced (lA) 

3-1) SHAPE-doHcrihcs ^^hapo c f roUd.^; in torms of roundness, flatness^ height, 
ability to stack, roll or slldf.*; sorts (8) 

MOVEMENT-verbally describes the dlrortlon of a movement; physically repre- 
sents a movement with a strinp path: pictorially represents a movement 
on a map (6) 

LOCATION-verbally describes location of an object using another object or 
a path as n refcronro; uses v/ords such as above, below, on, inside, 
outside; Rives simple directions (10) 

LENGTH-dircctly compares and orders lenj^ths; uses physical or pictorial 
rcpresentntions to compare and nrd',*r lengths (2, A, 5) 

MUMEROUSMESS- compares and orders sets by matching one-to-one; matches 
physical or pictorial representations one-to-one to compare and order (7) 

TIME tells wliether an event happened before, after, or at the same time aa 
another; decides which of two events, that boRnn at the same time, lasted 
longer (13) 



LENGTH- makes two lengths or representations of length equal by adding on 
to the smaller or taking away from the larger Ci) 

NUMEROUSNESS-makeL. two sets or representations of sets equal by adding on 
to the smaller or taking away from the larger (7) 
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TOPICS 15-27 

OKVELnPMFNTAl. - LEVRL 2 AND 

TOPICS AND 3.3 ^ 
APPROXfMATK TIRADE - 1 



LENGTH-symboliccilly represents lenRths with a number and arbitrary unit 
after making a physiial representation and countinR the units; i.e., 
measures graphs (19,21,23) 

NUMEROUSNESS-counts 0-20; recognizes numbers 11-20; writes a number to 
represent a set 0-20 (17, 24) 

WEIGHT-measures using arbitrary units; graphs, weights (19,21,23) 

CAPACITY' symbolically represents with a number and a liquid or solid 
arbitrary unit after making a physical representation and counting the 
units (22) 

MONEY - nickels anH dimes are introduced (2A) 

MOV^^fENT-p^ctorial ly roprc^sf^nts moven^'nt on n map; synbol icaily represents 
movement bv listing in ordt^r points passed thnmgh; makes a movement 
given (ilrectiuns; usi:: wc^rHs i^ucl* i ; rigbl , loft, up, down, forward, 
backward (26) 

LOCATION verbally describes location of obiocf.s using paths as a reference; 
uses the words right and left ; gives directions (26) 

3-D SILAPE-physirally and pictorial ly represents faces of solids to obtain 
2-D figures; counts faces (15) 

2-D SHAPE-counts sides and corners of figures; makes figures on a geoboard{ 
looks at attributes of squarn, rectangle, and triangle (15,20) 



LENGTH -compares and orders two or more lengths by measuring each with 
arbitrary units (19) 

NUMEROUSNKSS 0-20*matches two or more sets one-to-one or counts to compare 
and order; writes order sentences (17,19,2A) 

WEICHT-d Irectly compares and orders usinj: a balance beam; compares and 
orders twr or more v/eiRhLs by incasurinf^ cMch with arbitrary units (19) 

CAPACITTH: -directly rompircs and orders bv pourlnp, from one container to 
another; compares arid ordors two or more capa' it les by measuring f*ach with 
arbitrary units (22) 

AREA-dlrectly compares and orders two areas visually or by snperposi t Ioii(21 

TIME - orders durations of two or more events which began at the same time; 
orders times of occurrence for two or more events (18) 



COMTARTNC 

AND 
ORDERING 



EQUALIZING 



JOINING 

AND 
SEPARATING 



- 4: 



SENTENCES 0- 10- writes nn^l rends comparison sentoncof: such ns 9 » 9 
or A ^ R and order sentt iucs such ns C l>| \ ^ ^ A; rlioosos 

a sonlonco whicli ri»pri'Si»nt s a );lv*»n situaiion; rinlv(vs open comparison 
and order sontenct»s siicli as Q valldalc»H comparison and order 

sentences; Ihese sentences are about many attributes: len>f,th| 
numerousness I weights , area, capacity , and money (21|23) 



WEIGHT-makes two weights equal by adding on to the smaller or taking away 
from the larger (16) 

SENTENCES O-lO-wrltes and reads open equalization sentences such as 
5 + 0= 9orA=D-Qto describe how two sets, lengths, weights, 
or areas can be equalized; solves open sentences by using objects or 
pictures; chooses an open sentence which represents a given situation; 
validates equalization sentences which have been solved (25,27) 



LENGTH-puts two lengths together or takes away from a single length (19,24) 
NUMEROUSNESS-puts two sets together or takes away from a single set (19,24) 
WElCHT-puts two weights together or takes away from a single weight (19,24) 
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TOPICS 28-42 

nF.VELOPMi:NTAL- LEVHI.S 1 & A 

(is;copt Topics 'J. I 
and J. J) 
APPROXIMATE CRADF. - 2 



DESCRIBING 

AND 
CLASSIFYING 



COMPARING 

AND 
ORDERING 



ASSORTED ATTRTBUTES-sorts objects on more than one attribute; makes patterns 
using more than ono attribute (36) 

LENGTH -measures using standard units cf inches, feet, yards, centimeters 
and meters: graphs lengths (39) 

NUMEPOUSNESS 0-99-groupf; by 10, writes the numbers in expanded and compact 
notation; reads numbers; makes a set of a given size (3'i) 

WEIGHT-measiires using standard units of ounces and pounds; graphs weights 
(42) 

CAPACITY- measures using standard units of cups, pints, quarts, and gallons; 

graphs '-r.pac i tifiS '34) 

LOCATT.'^^: <lcscri':.ep 1 adcp -f i: '.'i.r.- ' ir- ^-'Vr. ic> anucher object, 



U- n tU. A h -r ou ;i L s r uml ■ 
of faces (28) 



i. ^es •nC partf m a solid; di»Rvuil>es shape 



J-n ■'.'.>Pr -fi Ms 10 '.{(■ ; vhcrhei a fxnure is syronotric; identifies and 
loois ni: .^^ rihiitc -. o'' ;ri. nc.le, n ctanglc. -sq-jarc, circle; makes figures 
on geoboaiil and on poop ape f (28, 31, AO) 

FR.-\CTION.\L PAKTS .uivL i -*- nnvi.-i, l.^nj-.ths and sefs into fractional parts; 
symbols ''ntroduc d alf. - rhiMrcn arc f.irnLllir with words; finds 
fractional p.i.-ts of aroas, U>ii)',ths, dr. (28, $7,39) 



I.KN'rnn -orders two or moto bv Pleasuring each with standard units; orders 
two ;Uandard nt^'a uirtr^( nf:s such :.s 8 f t. and 3 yards using rulers or 
nuasurinp, ' .-.pi-s (^2) 

NUMEROUSWESS 0-99^ ordc>r>5 sets of objects; puts numbers in order; writes 
ordfr sonti.Mict.','^ (3.') 

WEIC'IT-ordcrs tw(- rr nore by measuring each with standard units; orders 
two 'Standard monMuri men' s jsing balances 

CAPACITri.S*ord(.r« two or more by noasuring each with standard units; 
orders two standard measurements such as 5 cups and 2 pints by using 
containers (3A) ^^^^^ 
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EQUALIZING 



JOINING 

AND 
SEPARATING 



SENTENCF.S 0-20-writcs and reads open equalization sentences such as 
17 -'n= 5; solv.-s opt-n st.nt.mcfs usin« objorts or pictures before 
symbolic solvinr, is roquired; validates solutions; these sentences 
are about many atiribulos: length, numerousnoss . weight, capacity 
and money (3"^) 

BASIC FACTS-mastcrs basir addition and subtraction facta (35) 

SENTENCKS 0-99-wrltt?s and roads open equalization sentences; solves 
all kinds of equalization sentfncos using ohiocts or pictures; 
solvos sc^nt.nco:-. of the type :>S f 16 = □ , 9 1 - 12 = Q using 
Al>.'.orithii,s: validnto<^ solution; tlioso sentonco'^ are about many 
attributes (IS.AI) 

ALGORITHMS -masters >diclt algorithms for addition and subtraction with 
reproupi-iR 



SENTENCES 0-20-writos and roads open ioining and separating sentences 
such as 3 + 15 - □ or .18 - 6 = □ ; solves open sentences using objects 
cr ric'. r- bnforo svmboUr solviH^. is required: validates solutions; 
* „ . J . ' -H' n r »rw n.^ne/r , weight, 



dfeOUPING 
AND 

PARTITIONING 



.ali':.u.s - niuticv..: • hesr ntf:.. arc- abort r.vv; attributes (38,41) 

Abe J UViMH-rK-.st . add i : -nd subt < ion n ! Rorithms with 
ref>rou|nn)\ (Al'^ 



;'U^H•T.OlNNK^sV^akcs ^r.M,nj: of a .r'-cU i'-d '^i/o^anu represents the grouping 
wit!; -roi.-pinr. P'-.r' ^.n '^uri- ,ir 1 ' • + ' 

NUMEROUSNESS 0-90^ >,r .-p^ l'^* wi res and reads expanded and compact 
notation; pl.i'.ic value jn:pbaf/i .--od (13,18) 

Nl>a.RO.,-.;r.^S-pa.ritirM. n- mnicirfT a spc.oifiod number of ^^^oups and 
roprr-sontr irh*- pa.^irioni.? Wth groupint^ notation such a s 7(2) 0 
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